Regulation of endosomal acidification via Gi-type protein  by Warnock, David G.
Kidney International, Vol. 55 (1999), pp. 2524–2525
EDITORIAL
Regulation of endosomal acidification via Gi-type protein
The contribution by Codina, Gurich and DuBose in of the need to temporally couple the acidification process
this issue of Kidney International brings the regulation to the endocytosis of ligand-receptor complexes.
of endosomal acidification into better focus [1]. It has There are several other examples whereby receptors
long been recognized that many cells take up and tran- undergoing endocytosis appear to signal the acidification
siently store extracellular constituents (fluid, salts, hor- mechanism through the agency of G proteins that are
mones, metabolites, viruses, etc.) in intracellular vesicles an integral part of the endosome. Polybasic regions in
termed endosomes. These contents can then be delivered the cytosolic domains of the IGF II/mannose receptor
to lysosomes for degradation, and some membrane con- and a2 receptor [7, 8], and now the transferrin receptor
stituents can also be recycled back to the cell exterior. [1] appear to activate specific G proteins. This coupling
An important role in ligand-receptor interactions is well has been demonstrated by the use of cognate peptide
recognized. Acidification of the endosomal contents by sequences for the polybasic clusters found in the cyto-
an H1-ATPase plays a role in the dissociation of ligands solic regions of these receptors. Relatively short peptide
from receptors, and may even initiate proteolysis of the sequences can activate GTP binding by the G proteins
internalized receptors and ligands [2, 3]. Several different and active their GTPase activity, actions thought to lie
fates await ligand-receptor complexes that have under- at the heart of a G-protein signaling mechanism. Codina
gone endocytosis [reviewed in 1]: the ligand can dissoci- et al now demonstrate that peptides containing the
ate from its receptor and be metabolized while the recep- KPKR sequence of the transferrin receptor stimulate
tor is recycled to the cell surface, or the entire complex endosomal acidification in the presence of GTP [1].
can be recycled back to the cell surface, or the complex There was a concentration dependence and a maximal
can be targeted to lysosomes for degradation. Such inter- effect observed at a peptide concentration of 100 nm.
actions may play a role in the processing of cell mem- The activation by this peptide was dependent upon GTP,
brane surface proteins in addition to ligand-receptor was equivalent to that seen with GTPgS, a non-hydrolyz-
complexes. For example, a cytoplasmic ubiquitin-protein able GTP analogue, and to the activation seen with mas-
ligase, Nedd4, interacts with cytoplasmic proline-rich do- toparan, a peptide extracted from wasp venom that is
mains of the epithelial sodium channel subunits. Follow- known to activate Gi proteins. Both the transferrin recep-
ing ubiquitination, the channel complex undergoes endo- tor peptides containing the KPKR sequence, and masto-
cytosis and lysosomal degradation [4]. paran activated [35S]GTPgS binding to purified mixture
The classical seven-membrane spanning G-protein of pig Gai2/3 incorporated into phospholipid vesicles.
coupled receptors invoke specific cellular responses via The current studies do not specifically address the site
specific messenger pathways that are characteristic of of interaction of the critical polybasic sequence (KPKR)
the particular G proteins that are coupled to the receptor with the relevant G proteins, nor the effect of ligand
[5]. While familiar from the perspective of the whole binding to the receptor on the ability of the KPKR se-
cell, this concept may also apply to the immediate regula- quence to signal the G proteins. The site of interaction
tion of the endocytotic process and acidification process. may not be specific since polylysine appears to have a
Endosomal acidification may be a primary step in the similar effect, but there may be specificity with respect
processing of a ligand-receptor complex. For example, to the G protein species as demonstrated by mastoparan.
endosomal acidification dissociates low density lipopro- This protein shares a homologous sequence with the
tein (LDL) from its receptor [3], followed by degradation transferrin receptor peptides (...KxxxxxxKR/K...; Fig. 3
of the ligand, while the affinity of the transferrin receptor in [1]), but has a limited G protein repertoire since it
for its ligand is increased by endosomal acidification [6], activates Gi.Go.Gs...Gt [9]. The peptide sequencesand the ligand-receptor complex recycles back to the flanking the polybasic domain may play an important
plasma membrane. These prior studies emphasize the role in recognition and binding of the polybasic domain
importance of regulating endosomal acidification, and to the relevant G protein. Future studies can be antici-
pated that will further define the binding domains on
both the relevant receptors and the G proteins.Key words: ligand-receptor interaction, apical membrane, low density
lipoprotein, endocytosis. Finally, the current studies do not consider the mecha-
nism by which endosomal acidification is stimulated. 1999 by the International Society of Nephrology
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mingham, Alabama 35294-0007, USA.While direct activation of the H1-ATPase could well be
E-mail: dwarnock@nrtc.dom.uab.eduimagined, the mechanism of such activation has not been
defined. There must be direct kinetic effects on the as-
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